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(57) ABSTRACT 

A non-visual identification apparatus includes aquatic gear. 
At least one water-resistant device is joined with the aquatic 
gear. The water-resistant device stores information. A reader 
is provided that is capable of non-visually reading the 
information stored by the device. The water-resistant device 
may be joined mechanically and/or adhesively with the 
aquatic gear. The reader may be capable of wirelessly 
reading the information stored by the device. 

16 Claims, 6 Drawing Sheets 
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1. 

NON-VISUALLY DENTIFIABLE FSHING 
GEAR 

CROSS-REFERENCES 

This application claims priority to co-pending U.S. Pro 
visional Application entitle, “non-Visually Identifiable Fish 
ing Gear,” having Ser. No. 60/517,183, filed Nov. 5, 2003, 
which is incorporated herein by reference. 

FIELD OF THE INVENTION 

The present invention is in the field of identification 
devices. Specifically, the present invention is in the field of 
non-visual identification means for equipment in a water 
environment. 

BACKGROUND OF THE INVENTION 

A substantial portion of the fishing industry involves fixed 
gear fishing. Fixed gear fishing involves the use of fishing 
equipment being left unattended in the water for a period of 
time and then collected, presumably once fish have been 
caught. One typical example of fixed gear is a lobster trap, 
which is often left at the bottom of the sea for anywhere from 
a day to a week and then reeled in and the traps are emptied. 

Fixed gear fishing is regulated. Some regulations are in 
place to avoid decimation of the marine wildlife targeted by 
the fixed fishing gear. For instance, some regulations are 
placed on lobster fishing to avoid decimating the current 
lobster population. Other regulations are in place to avoid 
unintended harm to other marine wildlife. For instance, 
Some regulations are placed on lobster fishing to avoid harm 
to the endangered right whales, which annually suffer casu 
alties after becoming entangled in lobster fishing lines. 
Enforcement of these regulations requires being able to 
identify the owner of fixed gear while the fixed gear is 
unattended. 

Current methods of marking fixed gear to identify the 
owner of fixed gear are visual in nature. One common 
method of marking gear is painting the buoys that Support 
the fixed gear a different color for each fisherman. This 
method is effective for small numbers of fisherman, but can 
be confusing differentiating between large numbers of fish 
erman, particularly when the water discolors the buoys. 
Another known method of making fixed gear visually iden 
tifiable has been to tie colored threads to the ropes at various 
intervals. This system can handle larger Volumes of fisher 
men but using multiple threads (e.g., one blue, one green, 
and one red identifies one fisherman, while two blue and a 
yellow identify another fisherman). This system again Suf 
fers the effect of the threads becoming discolored by the 
water. The threads may also break off during use of the rope 
and require regulators to get very close to the rope to make 
identification. 

Thus, a heretofore unaddressed need exists in the industry 
to address the aforementioned deficiencies and inadequa 
C1GS. 

SUMMARY OF THE INVENTION 

Embodiments of the present invention provide a system 
and method for non-visually identifying equipment in a 
water environment. 

Briefly described, in architecture, one embodiment of the 
system, among others, can be implemented as follows. A 
non-visual identification apparatus includes aquatic gear. At 
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2 
least one water-resistant device is joined with the aquatic 
gear. The water-resistant device stores information. A reader 
is provided that is capable of non-visually reading the 
information stored by the device. 
The present invention can also be viewed as providing 

methods for non-visually identifying equipment in a water 
environment. In this regard, one embodiment of Such a 
method, among others, can be broadly Summarized by the 
following steps: storing information on at least one water 
resistant device; inserting the water-resistant device in 
aquatic gear; and non-visually reading the information 
stored on the device. The present invention can also be 
viewed as providing a system for non-visually identifying 
equipment in a water environment. In this regard, one 
embodiment of Such a system, among others, can be broadly 
Summarized by the following: means for storing informa 
tion; means for making the means for storing information 
water-resistant; means for joining the means for storing 
information with the aquatic gear; and means for reading 
information off of the means for storing information. 

Other systems, methods, and advantages of the present 
invention will be or become apparent to one with skill in the 
art upon examination of the following drawings and detailed 
description. It is intended that all Such additional systems, 
methods, features, and advantages be included within this 
description, be within the scope of the present invention, and 
be protected by the accompanying claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Many aspects of the invention can be better understood 
with reference to the following drawings. The components 
in the drawings are not necessarily to scale, emphasis instead 
being placed upon clearly illustrating the principles of the 
present invention. Moreover, in the drawings, like reference 
numerals designate corresponding parts throughout the sev 
eral views. 

FIG. 1 is a cross-sectional view of a first exemplary 
embodiment of the present invention. 

FIG. 2 is a cross-sectional view of a second exemplary 
embodiment of the present invention. 

FIG. 3 is a cross-sectional view of a portion of a third 
exemplary embodiment of the present invention. 

FIG. 4 is a flow diagram of a method of using the first 
exemplary embodiment of the present invention. 

FIG. 5 is a flow diagram of a method of using the third 
exemplary embodiment of the present invention. 

FIG. 6 is a perspective drawing illustrating one of the 
steps of the method of using the third exemplary invention, 
in accordance with FIG. 5. 

DETAILED DESCRIPTION 

FIG. 1 contains a cross-sectional view of a first exemplary 
embodiment of the present invention. A non-visual identi 
fication apparatus 10 utilizes a cooperative identification 
system, in which the identifying agency and the object to be 
identified cooperate in the identification process according 
to a prearranged scheme. Specifically, the non-visual iden 
tification apparatus 10 is designed to be used with aquatic 
gear 12. At least one water-resistant device 14 is joined with 
the aquatic gear 12. The water-resistant device 14 stores 
information. A reader 16 is provided that is capable of 
non-visually reading, by induced electromagnetic or other 
energy carrier wave, the information stored by one or more 
the water-resistant devices 14. 
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The aquatic gear 12 can be any item that can be expected 
to be submersed in, operated on, or Subjected to an aqueous 
environment. Aquatic gear 12, includes, but is not limited to, 
lobster traps, buoys, fishing rope, other fishing gear, nautical 
vessels, and scuba equipment. 
The water-resistant device 14 and reader 16 are capable of 

communication with each other. Communication may be 
achieved wirelessly or with a disconnectable wired connec 
tion. One applicable system for the water-resistant device 14 
and reader 16 is an RFID (Radio Frequency Identification) 
system. A second exemplary embodiment of the present 
invention is shown in FIG. 2. In the RFID system shown, the 
water-resistant device 114 and reader 116 include an antenna 
118, a transceiver 120 (with decoder), and a transponder tag 
122 programmed with information. 
The antenna 118 emits radio signals to activate the tag 122 

and read and write data to it. The antenna 118 is the conduit 
between the tag 122 and the transceiver 120, which controls 
data acquisition and communication for the system 110. The 
antenna 118 can be packaged with the transceiver 120 with 
decoder to become the reader 116, which can be configured 
either as a handheld or a fixed-mount device. The reader 116 
can be configured to emit radio waves in ranges of anywhere 
from one inch to 100 feet or more, depending upon its power 
output and the radio frequency used. These radio waves, 
called an activation signal, create an electromagnetic Zone 
for the tags 122. When a transponder tag 122 passes through 
the electromagnetic Zone, it detects the activation signal. 
The reader 116 decodes the data encoded in the tag 122 and 
the data is collected for processing. 

Transponder tags 122 are categorized as either active or 
passive. Active transponder tags 122 are powered by an 
internal battery and are typically read/write, i.e., tag data can 
be rewritten and/or modified. Memory size for an active 
transponder tag 122 varies according to application require 
ments; some transponder tags 122 currently operate with up 
to 1 MB of memory. The battery-supplied power of an active 
transponder tag 122 generally gives it a longer read range. 
The trade off is greater size, greater cost, and a limited 
operational life (which may yield up to 10 years with current 
technology, depending upon operating temperatures and 
battery type). 

Passive transponder tags 122 operate without a separate 
external power Source and obtain operating power generated 
from the reader 116. Passive transponder tags 122 are 
consequently much lighter than active transponder tags 122, 
less expensive, and offer a virtually unlimited operational 
lifetime. The trade off is that they have shorter read ranges 
than active transponder tags 122 and require a higher 
powered reader 116. Read-only tags 122 are typically pas 
sive and are programmed with a unique set of data (usually 
32 to 128 bits) that cannot be modified. 

In this second exemplary embodiment, the water-resistant 
device 114 can be an active or passive Transponder tag 122 
having a hermetic Seal 124. Hermetically sealing the tag 122 
allows the integrated circuit within the tag 122 to be sub 
mersed in water for significant periods of time without water 
damage. However, the tag 122 and/or hermetic seal 124 may 
still be subject to physical damage if put in a location Subject 
to significant strain, including crushing or bending damage. 

Frequency ranges also distinguish RFID systems. Low 
frequency (30 KHZ to 500 KHZ) systems have short reading 
ranges and lower system costs. High-frequency (850 MHz to 
950 MHz and 2.4 GHz to 2.5 GHz) systems, offering long 
read ranges (greater than 90 feet) and high reading speeds. 
The high-frequency systems would allow reading of Sub 
mersed tags 122 from the surface of a body of water if the 
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4 
tags 122 are Submersed at a depth that is less than the range 
of the high frequency system. 

Tags 122 can be read through the water, a hermetic Seal 
124, and many other materials in which the transponder tags 
122 may be mounted, including the exterior of some aquatic 
gear 112. Transponder tags 122 can also be read in chal 
lenging circumstances at remarkable speeds, in most cases 
responding in less than 100 milliseconds. The read/write 
capability of an active RFID system is also a significant 
advantage in interactive applications such as work-in-pro 
cess or maintenance tracking. 

Other systems are contemplated by the present invention, 
including other types of wireless and optical technology. 
As the water-resistant devices 114, which include tran 

sponder tags 122 and hermetic seals 124, are Vulnerable to 
crushing and bending damage, the water-resistant devices 
114 may be housed in a protective base 126. The protective 
base 126 may be constructed to both house the water 
resistant devices 114 and mount within the aquatic gear 112. 
An adhesive 128 may be used to join the water-resistant 

device 114 to the aquatic gear 112. If a base 126 is used, the 
adhesive 128 may be used to join the base 126 to the aquatic 
gear 112. The adhesive 128 must be effective in water. 
Epoxies function particularly well as the adhesive 128. 
Instead, or in addition, the water-resistant device 114 and/or 
base 126 may be joined mechanically to the aquatic gear 
112. The base 126 may have hooks that latch to a rope, may 
be threadably attached to a buoy or lobster trap, or may be 
attached to aquatic gear 112 using other mechanical mecha 
nisms known to those having ordinary skill in the art. 
FIG.3 shows a portion of a third exemplary embodiment, 

specifically containing a cross-section of one design for the 
base 226. The base 226, as shown, may be used to make the 
water-resistant device 214 more easily received by the 
aquatic gear 212, shown as a three-strand rope. The base 226 
can have a triangular cross-section, which is a shape 
designed to be received within an interstice of a standard 
three-strand rope. Each side 230 of the triangular cross 
section may be linear or it may be arcuate. An arcuate side 
230 may be better shaped to fit within the interstice of the 
rope. An epoxy or other adhesive 228 may be used as a 
redundant method of retaining the base 214 within the 
aquatic gear 212. 

Another feature of the invention embodied within the 
third exemplary embodiment is an adhesive 228 filling a gap 
between the base 226 and the water resistant device 214. 
One of the reasons for using a base 226 is to protect the 
water resistant device 214 and, in particular, the hermetic 
seal from breaking. The base 226, having a greater structural 
strength than the hermetic seal of the water resistant device 
214, provides some protection from bending or crushing 
damage. However, the base 226 may still be bent a degree 
or two by significant force put on the rope in which the base 
226 may be embedded. Even that minute bending can 
damage the hermetic Seal in the water resistant device 214. 
Therefore, to avoid having the bending endured by the base 
226 translated to the water resistant device 214, a gap may 
be provided between the water resistant device 214 and the 
base 226 sufficient to avoid translation of the bending force. 
To allow the base 226 to retain the water resistant device 214 
with a gap there between, an adhesive 228 or similar 
Substance unlikely to translate the bending force may be 
inserted between the base 226 and the water resistant device 
214. 
The flow chart of FIG. 4 shows the architecture, func 

tionality, and operation of a possible implementation of the 
non-visual identification apparatus 10. In this regard, each 
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block represents a module, segment, or step, which com 
prises one or more executable instructions for implementing 
the specified function. It should also be noted that in some 
alternative implementations, the functions noted in the 
blocks might occur out of the order noted in FIG. 4. For 
example, two blocks shown in Succession in FIG. 4 may in 
fact be executed substantially concurrently or the blocks 
may sometimes be executed in the reverse order, depending 
upon the functionality involved, as will be further clarified 
herein. 

The present invention includes a method 300 of using an 
non-visual identification apparatus 10 in an aquatic envi 
ronment in accordance with the first exemplary embodi 
ment. The method 300 includes storing information on at 
least one water-resistant device 14 (block 302). The method 
300 also includes inserting the water-resistant device 14 in 
aquatic gear 12 (block 304). The method 300 also includes 
non-visually reading the information stored on the water 
resistant device 14 (block 306). 
The step of non-visually reading the information stored on 

the water-resistant device 14 (block 306) may further 
involve wirelessly reading the information stored on the 
water-resistant device 14. The step of inserting the water 
resistant device 14 in aquatic gear 12 may further involve 
prefabricating the water-resistant device 14 in aquatic gear 
12. The method 300 may also involve joining the water 
resistant device 14 to the rope with an epoxy or other 
adhesive 28. The method 300 may also involve submerging 
the water-resistant device 14 in water. The method 300 may 
also include marking a location of the water-resistant device 
14 in the aquatic gear 12 with a visual marker, such as a 
colored thread or other visual methods known to those 
having ordinary skill in the art. 
As applied to the third exemplary embodiment, the step of 

inserting the water-resistant device 214 in aquatic gear 212 
may further involve inserting the water-resistant device 212 
in a length of rope, one type of aquatic gear 212. One method 
400 for inserting the water-resistant device 214 in aquatic 
gear 212 is shown in FIG. 5 and partially illustrated in FIG. 
6. The method 400 involves putting the water-resistant 
device 214 at the end of an insertion rod 232 (block 402). 
The method 400 also involves caging the rope exposing the 
interstice of part of the rope (block 404). The method 400 
also involves inserting the water-resistant device 214 in the 
caged rope using the insertion rod 232 (block 406). The 
method 400 also involves creating tension in the rope to 
close the caged portion of the rope (block 408). The method 
400 also involves pulling the insertion rod 232 from the 
rope, leaving the water-resistant device 214 within the rope 
(block 410). The method 400 may be practiced with the 
water-resistant device 214 held within the base 226. The 
method 400 may also involve sealing the water-resistant 
device 214 to the rope with an epoxy or other adhesive 228 
(block 412). 

It should be emphasized that the above-described embodi 
ments of the present invention are merely possible examples 
of implementations, merely set forth for a clear understand 
ing of the principles of the invention. Many variations and 
modifications. Such as varying the shape of the base 226 
and/or using various wireless technologies, may be made to 
the above-described embodiments of the invention without 
departing Substantially from the spirit and principles of the 
invention. All Such modifications and variations are intended 
to be included herein within the scope of this disclosure and 
the present invention and protected by the following claims. 
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What is claimed is: 
1. An apparatus comprising: 
a three-strand rope; 
a base attachable to a water-resistant housing, wherein the 

base is within an interstice of the three-strand rope: 
at least one electronic device within the water-resistant 

housing wherein the electronic device further com 
prises a microchip; 

the base comprises a triangular cross-section shaped to be 
received within the interstice of the three-strand rope; 
and 

information stored by the electronic device. 
2. The enclosure of claim 1, further comprising a reader 

that nonvisually reads the information stored by the elec 
tronic device. 

3. The reader of claim 2, further comprising a reader that 
utilizes electromagnetic waves to read the information 
stored by the electronic device. 

4. The enclosure of claim 1, further comprising an adhe 
sive joining the base to the rope. 

5. The enclosure of claim 1, further comprising a latching 
arrangement joining the base to the rope. 

6. An enclosure for an aqueous environment, the enclo 
Sure comprising: 

a base; 
a gap, accommodating a microchip, within the base; and 

the base having a polygonal cross-section, the polygo 
nal cross-section held within an interstice of a rope 
having a plurality of Strands. 

7. The enclosure of claim 6, wherein the base has at least 
one mechanical mechanisms to inhibit a movement of the 
base against the plurality of Strands. 

8. The enclosure of claim 6, wherein the base is held by 
a porous structure. 

9. The enclosure of claim 6, further comprising: 
the rope; 
the base within the rope; 
the microchip within the base; and 
information stored by the microchip. 
10. The enclosure of claim 6, further comprising an 

adhesive joining the electronic device to the rope. 
11. The enclosure of claim 6, wherein the rope comprises 

three Strands and the polygonal cross-section comprises a 
triangular cross-section shaped to be received within an 
interstice of the three-strand rope. 

12. The enclosure of claim 6, further comprising an epoxy 
joining the base to the rope. 

13. A method of inserting a base in a rope, the method 
comprising the steps of: 

caging a rope having a plurality of Strands; 
inserting the base in an interstice of the rope wherein the 

base has a polygonal cross-section, the polygonal 
cross-section held within the interstice of the rope: 

compacting the rope to hold the base; and putting an 
electronic device storing information in the base. 

14. The method of claim 13, further comprising the step 
of putting an electronic device in the base. 

15. The method of claim 13, further comprising joining 
the base to the rope with an epoxy. 

16. The method of claim 13, further comprising submerg 
ing the rope with the base therein in water. 

k k k k k 


